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@ Method and apparatus for deactivating electromagnetic detection labels. 



0 A method of deactivati ngelectromagnetic detec- 
tion labels connprising alisonant circuit in which an 
interrogation field is generated, the frequency of 
which is varied through a frequency range compris- 
ing the resonant frequency of the resonant circuit of 
the detection label.' and in which a label is deacti- 
vated with an amplified interrogation field. According 
to the invention, the frequency of the interrogation 
.field is continuously and periodically varted between 
a fifit anti a second frequency: upon detection of. a 
detection label, the resonant frequency of the label 
is detected, and at at least one of the. subsequent 
times the periodically varying frequency passes the 
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detected frequency, the field intensity at the location 
of the detection label is greatly increased for a short 
period of time. Apparatu) for deactivating detection- 
labels comprises a transmitter/receiver comprising 
means for generating an interrogation field wi^th a 
continuously and periodically varying frequency, de- 
tection means capable of determining at what value 
of the varying frequency a label is detected; and 
means for greatly increasing the field intensity for a 
short period of time at one or more moments when 
the said value of the varying frequency is again 
reached. 
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METHOD AND APPARATUS FOR DEACTIVATING ELECTROMAGNETIC DETECTION UBELS, 



This invention relates to a method of deactivat- 
ing electromagnetic detection labels comprising a 
resonant cii'cuit, in which an inten-ogation field is 
generated, the frequency of which is varied through 
a frequency range comprising the resonant fre- 
quency of the resonant circuit of the detection 
l^el, and in which a label is deactivated with an 
amplified inten-ogation field. The invention further 
relates to apparatus for deactivating electromag- 
netic detection labels comprising a resonant circuit, 
whiph apparatus comprises a transmitter/receiver 
with an antenna for generating an intemigation 
field, and means for generating a field amplified to 
a deactivating, level. -The "invention also relates to 
an electnDmagnetic detection system comprising at 
least one detection zone in which, in operation, by ■ 
means of one or more transmitters/receivers, an 
electromagnetic interrogation field can^ be gener- 
ated for detecting detection labels comprising a 
resonant circuit, and a plurality of deactivating de- 
vices in which, in operation, detection labels can be 
detected and deactivated by means of a 
transmitter/receiver. 

Electromagnetic detection labels, sometimes 
referred to as wafers or detection platelets, can be 
used in many situations for detecting the presence, 
and often also the identity, of a person, animal, 
vehicle, article, etc.; in a detection zone. An impor- 
tant use for such detection labels is in shop-lifting 
detection systems. In such an application, each 
^ article to be protected is provided with a detection 
label which comprises a resonant circuit. Detection 
zones are formed near the exits of the shops, 
where an electromagnetic a.c. field, sometimes re- 
ferred to as an mterrogatjQn field, is generated with^ 
1 /fe' " resonant frequenc^f the electromagnetic la- 
bels. Often, use is made of a sweep field, i^., an 
interrogation field whose frequency varies periodi- 
cally at a pre-determined rate between an upper 
and a lower limit The resonant frequency of the 
labels is then intenmediate these limits. As soon as 
a label is in a detection zone, the resonant circuit 
of the label is brought into the resonant state by 
the electromagnetic field. This fact can be detected 
either on the basis of the energy absorpfion caused 
by it, or on the basis of the secondary field formed, 
by the label proper. 

The labels are normally removed by a shop 
assistant at the cash desk, as soon as the pro- 
tected goods have been paid for. In that case the 
labels do not reach the detection zone. If, however, 
it is attempted to take the goods outside without 
paying for them, the labels, which are mostly at- 
tached- to the goods in a special way, are not 
removed. Such unremoved labels are detected in 



the detection zone, whereafter a signal can be 
given which reminds the customer of his obligation 
to pay. 

The labels removed by the shop assistant at 
5 the cash desk are often designed for re-use. Alter- 
natively, labels are sometimes designed to beused 
onga.-Ofi^y*^Such labels could be removed aTtfie 
cash desk, or could simBly. hR riftRfrtiVf^tedj^ i.e. 
modified so that the deactivated labels can be 
10 carried through a detection zone without being de- 
tected. Deactivation should preferablv be effected. 
i n a contactless manner, w hich offers the possibility ' - 
of attaching the detection labels, at a place which is 
difficult of access. Furthermore, a contactless and 
15 preferably also autornatic deactivation promotes 
fast handling at the cash desk. 

Such deactivatable labels can take the form ,. for., 
example, of stickers. 

In order that deactivatable labels may actually 
20 be deactivated, it is necessary for the characteris- 
tics of the resonant circuits of the labels to be 
modified in such a manner that the labels can no • 
longer be detected.. Known possibilities therefor' 
are, for example, detuning the resonant frequency 
25 of the circuit to outside the detection range: chang- 
ing the quality factor Q of the circuit to a low value; 
interrupting the circuit, or short-circuiting the circuit 
To effect the change in characteristics, mostly, on^e 
of the following twQ.principles is used: ^ • - . 
30 1. Dielectric breakdown in tfie capacitor of the ^ ^ 
circuit resulting in a^permanent' sho rt-<3ircuit or- . 
decrease in quality factor; - ' ' • 
2. The permanent interruption of the circuit by 
raiiRinq a juse includedj ri the' circuit to blow. * , 
35. . ■ . Method 1 requires a^'high^vqlfaffe to be gen- t* .^ 
' erased across the capacifor. In method 2, however. 
*' a'hjgh current must flow through the circuit. In both 
. cases, a much higher electromagnetic field inten- 
sity is needed tiian the field intensity normally used 
40 to detect the presence of a label. The maximum 
energy is transmitted to the resonant fi-equency of 
the label. Devices to realize this are known by the 
name of "deactivators". A deactivator of the above 
kind is disclosed in US patent 4,567,473. The 
45 known deactivator comprises means for generating, 
in a limited region, an electromagnetic field with a 
frequency which, to a certain extent, is varied ar- 
ound the resonant frequency of tiie labels. Further- 
more, means are provided in the- deactivator tb^ 
50 - detect the pr sence of a label in tiie region, a^ welh . 
as tiie resonant frequency of the lab 1. When tiie 
deactivator has deterrnined the .presence and. ,tiie^ 
resonant frequency of a label, such a strong field is 
generated with the resonant frequency in question - 
that the resonant propertied of .the 'label are perma- 
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nently disabled. The detection system is also ac- 
tive during the increased field intensity, and as 
soon as the label is no longer detected, and so the 
resonant circuit has been disabled, the field inten- 
sity is returned to the normal detection level. In an 
alternative method, also described in US patent 
4.567,473, use is made of a field with an increased 
field strength and a swept frequency. One dis- 
advantage of this is that the bandwidth of a label is 
generally about 10% of the frequency sweep. Dur- 
ing about 90% of the deactivating period, therefore, 
a large field is generated unnecessarily, which in- 
volves a number of disadvantages. Thus, for exam- 
ple, the operator of the deactivator is subjected to 
a relatively high biological load with a high-fre- 
quency electromagnetic field. Also, the prior ap- 
paratus has an unnecessarily high power consump- 
tion. Furthermore, both existing methods often re- 
sult in spurious radiation, as a result of the- strong 
non-synchronized deactivating fields, which- may 
cause interference with interrogation fields gen- 
erated elsewhere, resulting in false alarm or a 
reduced chance of detection of the labels. 

It is an object of the present invention to over- 
come the disadvantages outlined above, and, gen- 
erally, to provide an effective and reliable method 
and apparatus for deactivating electromagnetic de- 
tection labels. 

According to the present invention, a method of 
the above-described type is characterized in that 
the frequency of the interrogation field is continu- 
ously and periodically varied between a first and a 
second frequency: that, upon detection of a detec- 
tion label, the resonant frequency of the label Is 
detected, and that at at least one of the subsequent 
times the periodically varying. frequency passes the 
detected frequency, the field intensity at.-the loca- 
tion of the detection label is greatly increased for a 
short period of time. — ^--f^ 

An apparatus for deactivating electromagnetrd .. 
detection labels of the above kind is characterized; 
in accordance with the present invention, in that the 
transmitter/receiver comprises means for generat- 
ing an interrogation field with a continuously and 
periodically varying frequency, detection means ca- 
pable of determining at what value of the varying 
frequency a label Is detected; and means for great- 
ly increasing the field intensity for a short period of 
time at one or more moments when the said value 
of the varying frequency is again reached. 

A detection system of the above kind is char- 
acterized, in accordance with the present invention, 
by a central synchronizer coupled with all 
transmitters/receivers of the detection zones and 
with the deactivators, and supplies synchronization 
signals thereto for causing the 
interrogation/deactivation fields which in operation 
are generated by said transmitters/receivers to be 



varied in frequency periodically and continuously 

and in synchronism. 

One err^bodiment of the invention will now be 

described, by way of example, with reference to 
5 the accompanying drawings. 

In said drawings, 

Fig. 1 shows diagrammatically an embodiment 
of an apparatus according to the present inven- 
tion; 

10 Fig. 2 illustrates a signal sweeping in frequency: 
and 

Fig. 3 shows diagrammatically the relationship 
between the field intensity of an 
interrogation/deactivation field and the sweep 

75 frequency. 

Fig. 1 shows diagrammatically a deactivator 1 
comprising a transmitter/receiver 2 including an 
■ „ antenna 3^ by means of which an electromagnetic 
• interrogation field can be generated in a limited 
20 region. Th© frequency of the inten'ogation field is 
continuously and periodically varied in known man- 
ner, for example, by using a VCO (voltage-con- 
trolled oscillator) not shown, between a first and a 
second frequency. This swopped frequency is 
25 shown diagrammatically in Fig. 2. Vdb frequency fO 
of the interrogation field varies periodically and 
continuously between a lowest frequency f1 and a 
highest frequency f2. In the example shown, the 
frequency fO varies sinusoidally, but any other form 
30 of gradual variation, for example, according to a 
triangular or. sawtooth form is in principle possible. 
The frequency range f1-f2 comprises tiie resonant 
frequency f3 of the resonance circuit LC of the 
labels used, as the label shown diagrammatically at 
35 4. In other words, the frequency f3 is within the 
frequency sweep range. 
- When a label 4 is within tiie field formed by 
- antenna's, the resonant circuit LC of the label is 
brought ijjto the resonant state when the frequency 
.'40 '*":oif'the field has the value f3. At that moment, the 
presence of the label is detected in known manner. 

Moreover, the resonant frequency of the label is 
then known, as it corresponds to the instantaneous 
vaiue of tile field frequency. 

45 The detection of a label can be effected on the 
basis of the voltage prevailing across antenna 3. 
which decreases as soon as the resonant circuit of 
the label is in the resonant state. It is also possible 
to detect the signal transmitted by the label by 

50 means of a separate receiving antenna and a re- 
ceiver coupled therewith. In the example shown, 
the presence of a label is detected by the. 
transmitter/receiver 2, which upon detecting a label 
supplies a control signal, for example, a control 

55 pulse., to a power end stage 5. In the exampl 
shown, the power end stage 5 is connected to a 
separate antenna 6, which in the vicinity of label 4 
can generate an amplified field with the resonant' 
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frequency of the label in question. The amplified 
field has such a high intensity that the electrical 
characteristics of the label are modified so as to 
disable the label. To this effect, the resonant circuit 
of the label may 'comprise an easily fusable con- 5 
ductor portion and/or a capacitor which breaks 
down at an elevated voltage. 

Fig 2 shows, by way of example, a resonant 
frequency f3* of a detected label. The label in 
question has been detected at time t after the lo 
beginning of a periodical frequency sweep. The 
frequency of the detected label is stored in one 
way or another, either directly or indirectly, and 
either by digital or analog means. The cycles of 
frequency sweeps are continued without intenup- is 
tions. As soon as the swept frequency of, for exam- 
ple, a whole cycle or -a number of whole cycles of 
the swept frequency again reaches the value of the 
stored frequency, th^h, as stated before, the inten- 
sity of the interrogatibn freld at label 4 is greatly 20 
increased. 

In the example shown, for this purpose, use is 
made of the control pulse referred to hereinbefore, 
which is supplied by transmitter/receiver 2 to the 
power end stage 5 upon the detection of a label. 25 
The power end stage comprises a delay device 7 
which in the example shown, after one cycle T of 
the frequency sweep provides a signal which con- 
trols the power end stage in such a manner that 
the latter energizes antenna 6 with a strong signal. 30 
Antenna 6 thus fomns a strong electromagnetic 
field at label 4. In the example described, therefore, 
the label is deactivated at time t1 + T. 

The inten-ogation field is arhplified and then 
'attenuated within the bandwidth of the label, which 35 
•requires no more tfian a few milliseconds for one 
burst. If, however, the first burst has not deadi- 
• vated the" label, Jhe label is again detected in a 
- next, frequency swe^, the burst can be gen- 
erated again. " ' * ' ' . ^ 

Fig, 3 shows diagrammatically the relationship 
between the sweep width and the power generated. 
The transmitter/receiver 2 of the deactivator re- 
mains at the - limited - detection level Po during 
the first part of the sweep, and detects a label with 45 
a given frequency 3. This frequency is stored. After 
one or more cycles T, f3 is again passed. During 
this passage, the field intensity of the inten'ogation 
field is suddenly greatly increased until the deacti- 
vating level Pd is reached, whereafter the field 50 
strength is again attenuated to the detection level. 

By maintaining a continuous frequency sweep, 
also during the increased field intensity, the deac- 
tivator can continue to be synchronized with other 
inten-ogation fields of the (shop-lifting) detection 55 
system, as well as with any other comporients of 
the detection system which may be provided. As a 
consequence, no spurious signals can occur which 



normally are the result of the interruption of the 
frequency sweep or a non-synchronized frequency 
sweep. Furthermore, the burst is limited to the 
bandwidth of the label, which has a favourable 
effect on both current consumption -and the biologi- 
cal effect of electromagnetic radiation. 

Fig. 1 shows at 8 diagrammatically a central 
synchronizer which through a plurality of outputs 9- 
12 supplies synchronization signals to the various 
detectors and deactivators of a detection system. . 
The synchronization signals may consist, for exam- 
ple, of a centrally generated periodic swept-fre- 
quency signal which, where necessary, may be 
provided at the various outputs with suitable phase 
differences in order to take into account the v^arious 
distances of the detection and deactivation ap- 
paratuses from tiie central synchronizer. 

It is obsen/ed that, after reading the above, 
various modifications will readily occur to tiiose^- 
skilled in the art Thus devices 2 and 5 may be 
integrated to form one single apparatus, and also it 
would be possible to use one single antenna for 
both detecting a label and deactivating a label. 

The delay device may be an analog delay line 
but, alternatively may be a digital delay device 
comprising, for example, a counter or a shift regis- 
ter, as well as a suitable clock pulse generator 
which preferably is phase-locked witii the swept 
frequency. 

Furtiiermore. the deactivator , may be arranged 
so that the field intensity is not increased until after 
the presence of tiie label has been detected a pre- 
detennined minimum number of times. Also, if de- ' 
sired, a label detected during the rising ^part of a 
frequency sweep may already be. deactivated dur- 
ing the next descending part of the sWeep,.as ; 
shown in Fig. 2 at f3". Furtinenmore, mean^ as- 
shown at 14 in Fig. 1 may be providedrfor ijiaii- 
ually switching on the amplified field in case a label 
cannot be deactivated In the nomnal manner. 

These and similar modifications are considered 
to fall witiiin the scope of the present invention. 

Claims 

1. A metiiod of deactivating electromagnetic de- 
tection labels comprising a resonant, circuit, in 
which an interrogation field is generated, the 
frequency of which is varied tiirough a fre- 
quency range comprising the resonant fre- 
quency of tiie resonant circuit of tiie detection 
label, and in which a label is deactivated with 
an amplified interrogation field, characterized 
in tiiat the frequency of tiie interrogation field 
is continuously and periodically .varied between 
a first and a second frequency; that, upon 
detection of a detection label, the resonant 
frequency of tiie label is detected, and tiiat at 
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at least one of the subsequent times the pe- 
riodically varying frequency passes the de- 
tected frequency, the field intensity at the loca- 
tion of the detection label is greatly increased 
for a short period of time. ^ 

Z A method as claimed in claim 1, characterized 
In that the increased field Intensity is gen- 
erated at one or more Instants subsequent to 
one or more cycles of the varying frequency 10 
after the instant when the label was detected. 

3. A method as claimed In claim 2, characterized 
in that the instants when the field intensity is 
increased are determined by means of a delay *» 
device. 

4. A method as claimed in any one of the • 
preceeding claims, characterized in that the • 
field intensity is not increased until after the 20 
label has been detected during a pre-deter- 
mined minimum number of cycles of the vary-- 

ing frequency. 

5. A method as claimed in any one of the 25 
preceeding claims, characterized by the step 

of checking whether a label detectable with the 
interrogation field is present after the field 
strength has been greatly increased one or 
more times and increasing the field intensity 30 
one or more times at the resonant frequency of 
the label when a detectable label is present. 

6. An electromagnetic detection system compris- 
ing at least one detection zone in which, in 35 
operation, by means of one or more. * - 
transmitters/receivers, an electromagnetic in- - - 
ten-ogation field can be generated for detecting 
detection labels comprising a resppant circg^it, - 
and a plurality of deactivating' devices in which; 40 
in operation, detection labels can be detected 

and deactivated by means of a 
transmitter/receiver, characterized in that the 
transmitter/receiver comprises means for gen- 
erating an interrogation field with a continu- 45 
ously and periodically varying frequency, de- 
tection means capable of determining at what 
value of the varying frequency a label is de- 
tected; and means for greatly increasing the 
field intensity for a short period of time at one so 
or more moments when the said value of the 
varying frequency is again reached. 



A1 8 



detected. 

8. Apparatus as claimed in claim 7, characterized 
in that said delay device is a digital, delay 
device. 

9. Apparatus as claimed in claim 7 or 8/ char- 
acterized in that said pre-determiried* time 
equals a cycle (T) of the varying frequency. 

10. Apparatus as claimed in claim 7, 8 or 9. char- 
acterized in that the power end stage is con- 
nected to a separate antenna. 

11. Apparatus as claimed in any one of claims 7- 
10, characterized in that the power end stage 
includes means for it to be switched on man- 
ually. 

1-2. An electromagnetic detection system compris- 
ing at least one detection zone in which, in 
operation, by means of one or more 
transmitters/receivers, an electromagnetic in- 
ten-ogation field can be generated for detecting 
detection labels comprising a resonant circuit, 
and a plurality of deactivating devices in which, 
in operation, detection labels can be detected 
and deactivated by means of a 
transmitter/receiver, characterized by a central 
synchronizer coupled witii all 
transmitters/receivers of the detection zones 
and with the deactivators, and supplying* syn- 
chronization signals tfiereto for causing the 
interrogation/deactivation fields which in opera- 
lion are \ generated by said 
transmitters/reeeivers td'be varied in frequency 
periodically and continuously and in synchro- 

. * nism. • ' ^ 



7. Apparatus as claimed in claim 6, characterized 
in that the means for increasing the field inten- 55 
sity comprise a power end stage and a delay 
device switching on the power end stage a 
pre-determin d time after a label has been 
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